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MERCEHIZATION OE COTTOIT FOR STRENGTH 
WITH SPECIAL REFERENCE TO AIRCRAFT CLOTH 
By J. B, Wilkie 



I. INTRODUCTION 



The process of mercerization is named after John 
Mercer who, in 1850, obtained a patent, one claim of \7hich 
is that cotton fibers and cloth are scr englhened bv treat- 
ment with ca-astic soda or certain other s^^bstances. A::- 
other patent granted in 1890 to Arthur Lowe, points out 
that the luster of cotton textiles is impr-j/ed by mercer- 
izing them under tension. From the time of Lowe's patent 
to the present the primary object of commercial merceriza- 
tion has been either to improve the appearance of yarns 
and fabrics by increasing their luster or to improve their 
dyeing qualities. However, there is a ^:roWLng demand for 
cloth of the greatest strength for a given weight, espe- 
cially for use in aviation. Hence the possibility, first 
pointed out by Mercer, of increasing tne strength of yarn 
and cloth by mercerization is now of greater importance 
than at any previous time. 

The literature indicates that the strength of cotton 
yarn or cloth can be materially increased by merceriza- 
tion, but the conditions for obtaining the maximum in- 
crease in strength have not been worked out systematically. 

A high strength weight ratio is the main considera- 
tion in the use of a cotton cloth for aircraft structural 
pur-ooses. Accordingly, the object of the present inves- 
tigation was to determine the conditions for mercerizing 
cotton yarn to obtain the maximum strength for a given 
weight. Apparatus for controlling the v.-.riobles was built 
and yarns were mercerized with it under systematically va- 
ried conditions of tension, time, temperature, and con- 
centration of caustic soda. Attention was given to t_ie 
relation between the count, twist, and ply of yarns and 
the increase in strength resulting from mercerization. 

The experiments were limited to yarn mercerization 
because of the better control that appeared to be possi- 
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ble. rlowever, the results ohtained should "be applicable 
to the Lierceri zati on of cloth as well as yarn. 

This work was undertaken "by the Bureau of Standards 
at the request of and with the financial assistance of the 
National Advisory Committee for Aeronautics, 



II. MATERIALS AlTD EQUIPMEiTT 

Cotton yarn of count 80 spun from l-5/l6 inch staple 
length good middling Peeler cotton in the Bureau cotton 
mill was used for the study of the variables of the mer- 
cerization procedure. This yarn was spun with twist mul- 
tiplier 3* giving about 2? turns per inch, slightly lower 
twist than is required to produce gray yarn of maximum 
strength. Yarns of count 80 made from the same cotton in 
other twists were used in studying the effect of twist. 
Information concerning certain other yarns used for the 
experiments is given in the title to Table I. 

Commercial caustic soda was purified for these ex-oer- 
iments by allowing a 48.5 per cent stock solution to set- 
tle, the clear supernatant liquor being used. After this 
purification, the solution contained 0,001 per cent iron** 
and 0.5 per cent anhydrous sodium carbonate. This concen- 
trated solution was stored in pyrex glass bottles which 
were equipped with ascarite tubes to prevent contamination 
from atmospheric carbon dioxide. It was diluted with car- 
bon dioxide free distilled water for use in the experiments. 

The apparatus which was designed for the merceriza- 
tion of the yarns is shown in Figure 1. It consists of a 
constant temperature bath in which the containers for the 
solutions used can be placed and a mechanism for the sup- 
port of the yarn which provides for the measurement and 
control of the tension on it. The mechanism is suspended 



*The twist multiplier (M) is a constant relating the num^ 
ber of turns per inch (T) given the yarn in spinning t_o 
the yarn count (C) according to the equation T = M C . 
**Unpubli shed work by the author shows that cotton is ap- 
preciably degraded, i.e., the alpha cellulose content is 
decreased, by mercer ization at lOO^C with caustic soda so- 
lution containing only 0,01 per cent of iron but that it 
is not degraded when the iron concentration is less than 
this amount. 
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as a unit 'oy cables which pass over pulleys on tae cross 
tree at the top of the mast shown m tne center of t...e ^ 
fIrSre to wei^-hts which serve as counterpoises. Tie mecn- 
Jnfsm can be lowered to bring the yarn into the solution 
below IT. The mast can be rotated to bring tne mecnanxsm 
over any one of the three container s . 

The bath is equipped with motor-driven agitators and 
is filled with water or, for low temperatures, witA alco- 
hol It is provided with a coil through wriici eit.ier 
stec'm or cold brine can be circulated. An auxiliary elec- 
tric heating unit controlled by a thermostat supple,.onts 



con- 



ilnd Z^v^st^e t;mperature to be held co 

s?ant to within 0.5^ for any temperature between about 
o6°C and -10°C. Three openings in the top of the Datn 
(covered in the photograph) accommodate nonel metal con- 
ta?Iers of 15 liters capacity in which the caustic soda 
solution and rinse waters are placed. 

The frames on which the yarn to be mercerized is wo-and 
and the winder are shown in Figure 2. '^'^l^ ''"^llt^^l 
corners of the frames slip over studs on tne .v^?ovt3_r^s 
mechanism just above the bath in figure 1, m wnich tne 
sif frames that are accommodated at one time are snown 
in nlace The ends of the frames are neld apart by de- 
l S ?i!Tini4 (fisr 2) that are removed when the frames 
r":fa ed on the f'Jl. (Fig. 1.) Tne lower _ studs are _ 
fiJei' The upper studs are attached to a carriage tnat is 
free o move vertically on guide rods. f V^fJ^rfs at! 
susr)ended by a cable from the spring scale wnicn is at- 
tached above to a rack that is in turn suspended by a ca- 
Me massing over pulleys and terminating y^.l^^'l^^,^ 
s\ot (A) in Figure 1. There is too mucn friction i.. tni s 
TcLnism to permit the bag of shot ^o be used as a con- 
stant known load on the yarn. It 

counterooise. The load on tne yarn is ^""^^^ ^^^^ 
operated pinion gears which engrge tne ^ J.^^' ^^Jj/'^f 
the yarn is indicated by the pointer on tne Si^ring sc. 
Another\ointer. attached to the cable from the carria 
trthe' scale, iidicates on a ruler any ^^l^^^^ 
of the yarn during processing. V'^^^ff 4/ Cos 
low the yarn driven by a small motor "^4! 
the liquid in which the yarns care placed tnorougnly a^i 

t at ed . * 

would be necessary 

if it were designed only for the present work It can o< 
used for the mercerization of skeins as well as of yarn 
wound on frames. 
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. .Tlae .apparatus used in preparing the. yarn for morcer- 
ization is described in the next s.ection« 



III. PH0C3DURE 
!• Pr et r eatment 



All of the yarn used in the experiments was f?.:ivGn the 
p.ratr eatment now to "be descrihed. The purpose of the pre- 
treatment, was to remove cotton waxes, oils, and in f act , • 
all... extraneous materials in ordor to prevent contamina- 
tion of the mercerizing solution and to provide a uniform 
material for mercerization, A commercial pretroatment was 
not given "because foreign materials usually are not com- . 
pletely removed Idj such treatment. The procedure followed 
is similar to that recommended 'by Corey and G-ray for the 
preparation of standard cellulose. (Reference 1.) The 
gray- yarn in •the--.form of 3,000-yard sheins was extrr.cted 
for 14 hours with ethyl alcohol, thon for 14 hours with 
ethyl ether. Finally, it was hoilod for 6 hours with a 
1 per cent aqueous solution of caustic soda. The extrac- 
tion apparatus v/as constructed from an aluminum pressure 
cooker and functioned lihe an ordinary Soxhlet extractor. 
The yarn was placed in a glass container, contact with 
metal oeing avoided. The caustic soda "boil was carried .. 
out in a monel metal can provided with an agitator. The 
yarn- was hept submerged and was protected from mechanica,! 
action "by placing it in a cheesecloth net. The alpha cel- 
lulose content of the pretreatod cotton was 99.7 per cent. 

2 • Merceri zat i on 

The pretreated yarn to he mercerized was conditioned 
hy exposure for at least 24 hours in an atmosphere of 55 
per cent relative humidity, having a temperature of 70^?. 
One hundred .turns , a'bout 56 yards, were then wound upon 
each frame with the winder shown at A in Figure 2, a 
very small hut uniform tension heing applied during wind- 
ing. The frames were next placed in position on the ap- 
pa.ratus that has been described. After the first frame 
was placed on the apparatus, tne movable carriage was 
locked in position. The connecting links of the frame 
were next removed. The rema^ining five frames were placed 
in position in like ma.nner, each having its connecting 
links removed. The carriage was then unlocked "and the de- 
sired tension was applied to the yarn. This tension was 
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maintained during inercerization, or changed as (^esirod, "by 
the hand-operated rack and pinion. The mechanism was then 
lowered to immerse the yarn in the caustic soda solution. 
After the caustic treatment was completed, the yarn was 
shifted over into another container filled with distilled 
water at a temperature of O^C or, if mer cer i s at ion wa.s 
carried out at room temperature or higher, 20^0. This 
rinse was followed ty three 5-minute rinses with tap water 
Any caustic remaining in the yarn was then neutralized oy 
placing the yarn for 10 minutes in a 1 per cent solution 
of acetic acid at room temperature. The yarn was then 
given three 5-minute rinses with tap water followed by a 
final 5-minute rinse with distilled water, all at room 
temperature* The mercerized yarn was then removed from 
the final rinse ty elevating the mechanism. The tension 
was reduced to ahout 0,2 pound per 100 ends and the yarn 
was allowed to dry in a current of air from an electric 
f an« 

'Then the yarn was dry, it was shifted from the metal 
frames to cardboard holders, care bein:-.^ trlcen not to dis- 
arrange it. Yarn to be used for the breri^ing strength tes 
was obtained as shov/n at 1 in Figure 3, G-ummed paper w.-s 
pasted over the yarn to hold it to the cardboard. The yar 
was then cut across at each end where it looped bach, 'giv- 
ing two sheets of strands. Yarn to be reeled and wei^^hed 
for the determination of count was obtained as shown at 2 
in Figure 3, 

3. Testing 

All tests were made after conditioning the yarn by 
exposure for at least 24 hours in an atmosphere of G5 per 
cent relative humidity having a temperature of 70 F, 

The count of the yarn, i.e,, the number of 8 40 yard 
lengths in a pound, was obtained by calculation from the 
weight of a 45 yard length. 

The breahing strength of the yarn was found as fol- 
lows: The one hundred strands tchen from one side of the 
frame as described above were inserted simultaneously 
(multiple strand method) in the jaws of a pendulum type 
tester. The capacity of the machine was 110 pounds ex- 
cept for testing the 10' s yarn, when a machine of 300 
pounds capacity was used. The distance between the Jaws 
was 4 inches and the rate of separation was 12 inches per 
minute. The elongation of the yarn at break was recorded 
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"by the machine. Six "breaks were made for each mercer- 
ization and the results averaged. 

Pretreatment or mercerizat i on affects not only the 
^strength but also the count of a yarn. Since the strength 
"of a yarn is very nearly proportional to the reciprocal 
of the count for small changes in count, the strength of 
each yarn was multiplied "by the ratio of its actual count 
to the nominal count of the gray yarn (given in the first 
column of Table I) • The nominal strength thus obtained, 
that is, the (approximate) strength the yarn would have 
had if its count were the nominal count of the gray yarn, 
is a \iseful figure for comparison of the results of the 
treatments. It is the figure reported in this paper. 

IV. RESULTS 
!• Pretreatment 



Scouring, liier-boiling, bleaching or other wet treat- 
ments that may precede the m.er cer i z ati on of cotton yarn 
remove noncellulo sic mat eri al s • and decrease the weight. 
At the same time the yarn may shrink or stretch. The very 
thorough pretreatment given the yarns used in this study 
resulted in changes in the nominal strength of from -11 
per cent to 100 per cent of that of the gray yarn depend- 
ing upon the size, twist, ply and character of the yarn*. 
In general, the low-twist yarns showed the greater in- 
crease in strength. Data for a variety of yarns are given 
in Table I. 

The pretreatment also resulted in an increase in the 
diameter of the yarn, a fact of significance for aeronau- 
tical uses, for example, in cotton parachute cloth, where 
the air permeability of the cloth must be controlled. The 
diameters of some of the yarns before and after pretreat- 
ment and mer ceri z at i on are given In Table II. 

2. Tension 

In order to determine the relation between the ten- 
sion applied during mer ceri z at ion and the strength of the 
resiilting yarns, experiments were run in which the tension 
was varied and the other conditions were those reported to 
give the maximum swellin:^ ^nd optimum commercial result. 
(Reference 2.) The caustic soda concentration was 23 per 
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cent, the merceri zati on temperature was 20 C, and the time 
of immersion in the caustic five minutes. Three tensions 
were applied: 0o2 pound per 100 ends, which was the ten- 
sion just necessary to eliminate the slack in the yarn, 
Igl pounds per 100 ends, and 2.8 pounds per 100 ends. In 
some experiments, the tension was applied to the yarn just 
"before it was placed in t.ie caustic soda hath and was not 
removed until after the final rinse. In others, different 
tensions were used during immersion in the caustic and in 
the rinses. 

The results are given in Table III. The stren^^^th of 
the pretreated yarn was not improved "by mercerization. 
It was, in fact, decreased where the tension was only 0.2 
pound. Later experiments were carried out under the con- 
ditions subsequently found to be more favorable to an in- 
crease in strength with yarns differing in size and con- 
struction. The results, which are given in Table I, indi- 
cate that in general a tension greater than enough to elim 
inate slack is required for an increase in nominal strengt 
over that of the pretreated yarn. Further, they show that 
provided sufficient tension is applied, a considerable va- 
riation in the tension does not materia,lly affect the re-, 
sul t s . 

The last two experiments in Table III show the effect 
of applying tension to the yarn in the rinse instead of 
during immersion in the caustic. They indicate that ten- 
sion should be applied in the caustic bath. 

The amount of contraction of the yarn in the caustic 
solution was observed. It was dependent upon the tension 
applied during mercerization. All of the yarns studied 
except those having relatively high twist contracted be- 
tween 10 and 16 per cent when only 0.2 pound tension was 
applied to the yarn in the caustic solution. With the 
greater tensions tried, they contracted not over 3 per 
cent and some of them stretched 1 or 2 per cent. The yarn 
which contracted in the caustic all elongated somewhat 
during the rinsing. 

The practical result of the contraction was the ef- 
fect on the elongation of the mercerized yarn. The elon- 
gation at break of yarns mercerized under conditions per- 
mitting them to contract was equal to or several per cent 
higher than that of the ^ray or pretreated yarn whose elon 
gation varied from 4 to 7 per cent (rarely 10 per cent). 
The elongation of the yarn mercerized under a tension of 
1*1 pounds or more was usually from 2 to 5 per cent. 
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. 3. Time 

,.. r -"A ser i e s • of experiments were performed in wliicli the 
time.of immersion in the caustic was- varied from 30 sec- 
onds to one hour. A tension of l.l pounds per 100 ends 
and a 23 per' cent solution of caustic soda were used in 
these experiments. The nominal strength of the resulting 
yarn remained practically unchanged as also did the elon- 
gation at the brealr. This indicates that for periods over 
30 seconds the time of immersion under the specified con- 
ditions does not affect the strength of the yarn. 

4, Temperature 

The 80* s yarn, .twist multiplier 3, was mercerized un- 
der different conditions of temperature and concentration 
of caustic, the time of mercer izat ion being 5 minutes and 

.the load 1.1 pounds per 100 ends. The results are {^iven 
in Tahle IV. The nominal strength of the yarn mercerized 
at 0 and -10 C was somewhat higher than that of the pre- 
treated- yarn (nominal strength 25 pounds per 100 ends) . 
Temperature appears to have little effect in the range 10^ 

• to 96^0. ■ ^ ■ • 

5. Concentration of Caustic 

Table" IV also gives the results of merceri zation ex- 
periments-covering a range of concentrations- of caustic 
from 5 per cent to 48 per cent. There is no clear evi- 
dence that the nominal strength is ma.terially influenced 
by variations in the concentration within this range. It 
was not possible to run an experiment with a 5 per cent 
solution of caustic at -10^ C because of the separation of 
a crystalline hydrate. 

6 . Twi st 

The results of the experiments already described led 
to the selection of the following conditions for a study 
of relation of yarn twist to mercerizat i on for strength: 
tension 1.1 pounds per 100 ends for 80* s, time 5 minutes, 
temperature -lO^C, ca.ustic concentration 10 per cent. A 
series of 80* s yarns spun from the same cotton with twist 
multiplier s .ranging from 2 to 5.7 was mercerized under 
these conditions. Yarns of other counts, some of them in 
several twists, were mercerized under the same conditions 
except that the tension applied to the stronger yarns was 
grpater. The results are' given i.n Ta.ble I. Some of them 
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are presented graphically in Figures 4 and 5* The pre- 
treatment of the gray yarn increased the strength of the 
yarns of twist multipliers up to 3,0 much more than that 
of the higher tirist multipliers. In some cases it actually 
weakened the yarns having higher twists. Llercerization 
under a tension of only 0.2 pound per 100 ends usually in- 
creased the strength of low-twist yarns over that of the 
pretreated. In some cases it decreased the strength of the 
higher twist yarns. In every instance when a greater ten- 
sion was applied, mer cerizat ion resulted in yarn having 
greater nominal strength than either the gray yarn or the 
pretreated yarn. The maximum increase over the strength 
of the gray yarns was in excess of 150 per cent for the 
low-twist, low-count yarns and 80 per cent for the low- 
twist 80 » s . 

Two-ply IGO's and two-ply 80* s yarn were mercerized 
with results similar to those chtained with singles of 
the equivalent count, 

8. Douhle Merceri zation 

From the results given above it appeared that a ten- 
sion greater than 0.2 pound per 100 ends applied while 
the yarn is in the caustic solution is essential for the 
maximum increase in strength. The elongation at hrea.k of 
yarn so mercerized is very low, usually ahout 2.5 per cent 
and practically never exceeding 5 per cent. Yarn with too 
little stretch is undesirable for many purposes. 

Some experiments were carried out in which the yarn 
mercerized under conditions giving the greatest increase 
in strength was mercerized again with less tension. The 
second mor cer i zati on differed from the first in that about 
15 minutes were reqiiired for complete contraction of t.-ie 
yarn in the caustic, whereas the contraction in yarn being 
mercerized for the first time was complete within two or 
three minutes. This double merceri zation resv-ltod in 
yarns having the maximum strength obtainable in a single 
mer ceri zat ion and also any desired elongation up to about 
10 per cent, depending upon the amount of tension used in 
the second mercerization. Results of double mercerization 
experiments are given in Table I. 

It appeared that yarn having the maximum strength but 
greater elongation might be obtained by other procedures 
than double mercerization. Thus the yarn could be mercer- 
ized under tension in the usual way and the tension then 
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decreased before the" yarn is removed from the caustic in 
order to allow it- to contract. Several such procedures 
were tried.' Although it was possible to increase the elon- 
gation in this way, the strength was not always equa^l to 
that obtained by the double mercer i zat ion procedure. ' 

Y. DISCUSSION OF RESULTS 

The pretreatment given the yarn for these experiments 
was more thorough than- the usual commercial pre treatment s , 
mer cerization was carried out with an extremely la:rge vol- 
ume of fresh, clean caustic solution, and the rinses were 
very thorough. Consequently, the increases in strength 
obtained are for. what may be considered ideal rather than 
practical commercial conditions. However, they can be used 
as a measure of the efficiency of commercial processing. 

The pretreatment itself resulted in a very considera- 
ble increase in the nominal strength of all yarns of low 
or medium twist. Whether this pretreatment is essential 
for the increase obtained by combined pretreatment and 
mer cerization was not determined. 

Because of their greater diameter, the pretreated 
yarns may be of more value for some us-es than the mercer- 
ized yarns even though the latter are stronger. 

The strength of a thoroughly pretreated yarn can be 
still further increased by suitable mer cer i z at i on . Unless 
the twist of the yarn is low, tension of the order of 1 or 
2 pounds per 100 ends during mer cerization is necessary to 
obtain this increase and even in the case of the low-twist 
yarns, the increase is greater when tension sufficient to 
prevent the yarn contracting more than 2 or- 3 per cent in 
the caustic ba,th is used. The time of merceri zati on , tem- 
perature, and concentration of caustic need not be care- 
fully controlled, though somewhat greater strength results 
when the caustic concentration is low, say 10 per cent, 
and the temperature is kept at 0 C or even lower. : 

The results clearly indicate that the twist in the 
yarn must be low if the maximum increase in* nominal 
strength is to result from mer ceri zati on ; and if yarns of 
maximum nominal strength are to be obtained. This effect 
of twist is so great that on 80^ s yarn of twi s t mul t ipl i er 
2.2 having a strength of only 17 pounds per 100 ends is 
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stronger after pr e tr eat:nent and mer cerization than a simi- 
lar yarn of twist multiplier 3,0 having an initial strength 
of 21 pounds per 100 ends. Similarly for plied yarns, 
where the singles and ply twist are low the increase in 
strength resulting from mercerizati on is greater than irhen 
the twists are higher. In the case of 80^ s two-ply yarns 
differing only in twist, the strength of the yarn having 
low singles and ply twist was doubled as a resr.lt of pre- 
treatment and mer ceri zat ion • 

Some reasons for the increase in strength resulting 
from pretreatment and mercerization may he sur;gested. It 
is generally recognized that gray yarns having low twist 
are weak "because of fiber slippage and yarns having high 
twist are weak because of torsional stresses on the indi- 
vidual fibers. An intermediate twist permits less slip- 
page, yet does not introduce undue torsional stresses a,nd 
therefore results in yarn of maximum strength. This is 
illustrated by the curve for the untreated yarn in Figure 4. 

Some of the factors which probably contribute to the 
increased strength of the pretreatod and mercerized yarns 
are increased friction between the fibers, increased 
strength of the fibers, and better distribution of the 
load apjong them. 

It is recognized that a better distribution of the 
load among the fibers may take place during pretreatment 
and especially during mercerization when the fibers are in 
a -olastic condition, but the extent to which this contrib- 
utes to the increase in strength is not evident. 

The removal during pretreatment of material which lu- 
bricates the movement of fiber on fiber or which does not 
contribute as much to the strength of the fiber as the 
same weight of cotton cellulose, would increase the fric- 
tion between fibers and increase the ratio of their 
strength to their weight. The data in Tables I and II 
clearly show that the count and diameter of the pretreated 
yarns of lower twists are greater than the count and diam- 
eter of the corresponding gray yarn; that is, the weight 
per unit length is less and the diameter nore. The pre- 
treated yarns feel harsher than the gray, indicating an 
increase in coefficient of friction of the fibers and an 
examination of the broken ends of the yarns shows that 
there is less fiber slippage when they are broken than 
when the gray yarns are broken. These facts indicate that 
increased friction between the fibers is probably the pre- 
dominant reason for the increased strength of pretreated 
yarns. 
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The low-twist yarns mercerized under a tension of 0«2 
pound have "both smaller diameter and lower count than the 
corresponding pretreated yarns. (Tahles I and !!•) This 
means that the fibers are in closer contact and the area 
of contact "between them has increased. The "broken ends 
of these yarns indicate the ahsence of fi"ber slippage. 
Just as the increase in strength of low-twist gray j^'arns 
with twist is attrihutahle to decreased fiber slippage, 
the increased strength of these yarns may he attributed 
to decreased fiber slippage. The yarns having higher 
twist did not change much in diameter and count when mer-^ 
cerized under 0.2-pound tension. It is not surprising 
to note that their strength after merceri zat i on differs 
but little from that before, since no fi"ber slippage is 
observed in either case. 

When the yarns were mercerized ujider the higher ten- 
sions they decreased but slightly more in diameter than 
when mercerized under 0« 2-pound tension and changed but 
little more in count, IJo evidence of fiber slippage was 
found by examining the broken ends. However, the strength 
was in general greater than that of the yarns mercerized 
under the 0.2--pound tension. The increase would appear to 
be attributable to an actual increase in fiber strength. 
The stiidy of how mer cer i zati on would increase the strength 
of the cotton hair is beyond the scope of this paper, 

VI. CONCLUSION 

The general conclusion to be drawn from this work is 
that the strongest mercerized yarn of a given count from 
a given quality of cotton is obtained under the following 
condi ti on s : 

1, Use of low-twist yarn obtained with twist multi- 

pliers from 2,2 to 3. 

2, Thorough pretreatment of the yarn to remove all 

extraneous materials. 

3, Mer ceri zati on at a temperature of O^C, or lower. 

4, Use of sufficient tension during mer ceri zati on 

to prevent the yarn from contracting more 
•than 3. per cent. 
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5, Use of caustic solution having a concentration 

of 10 per cent, or hi.^her. 

6, The time of mer cerization to be 5 minutes. 

The resulting yarn should be from 40 to 100 per cent 
stronger than the original yarn of the same weight. 

Bureau of Standards, 

Washington, D . C,, December 29, 1932. 
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TABLE I 

Results for the raercerizat ion of yarns of different counts and twists. Caustic soda concentration 10 per cent, tem- 
perature -lO^C, time 5 minutes, tension as indicated. The 10* s and 30' s yarn were made from 1 inch, the 35' s from 1-1/16 
inch, and the other yarns from 1-5/16 staple length Peeler cotton, unless otherwise indicated. 
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Increase in strength over that 
of gray yarn in per cent 



- Staple length and kind of cotton not known. 

- Pima cotton. 

- Load during mercerization 1.5 lb. per 100 ends. 

- « M H 2.25 " 
_ M « M 4.5"""" 
_ H H II 2.6 " " 



g - Loa4 during mercerization 0.2 lb. 
^ _ H 11 II 9.0 " 

i - " " ^ 0,2 " 



during rinse 4.5 lb. per 100 ends, 
per 100 ends, 
during rinse 9.0 lb. per 



100 ends. 
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TABLE II 

Effect of pretreatment and rnerceri zati on on diaueter 
of yarn iv.er cer i z ed with a 10 per cent solution of caustic 
soda, temperature -10°C, time 5 minutes. 
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*?or actual coMnt and nouinal strength, see Ta'^ole I. 



TABLE III 



Effect of tension on the strength and elongation of SC's yarn (twist multiplier 3) mer- 
cerized Fith a per cent solution of caustic soda for 5 minutes at 20^C- Data for the 
gray and pretreated yarn are given for comparison. 
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*Eased on length of yarn before entering caustic solution. 
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'TABLE IV 

Relation between temperuiture and concentration of 
caustic solution and tne nominal strengtli of 80' s yarn 
(twist multiplier 3) wlien it was mercerized for 5 minutes 
under a load of 1,1 pounds per 100 ends. 

Tile values given are the nominal strength in pounds 
per 100 ends. 
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Figare 1. -Machine for mercerization of yarns in the lal)oratory. 
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Fi'r^nre 4.- Relation "between breaking strength and twist 80 ' s cotton yarn. 
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Figure 5.- Hel-i-tion 'oetwsen 'orecuiing stren>5th and twist, 
IC's, 20 's, and T'o's cotton yarn. 



